Background: Bibliometric analysis is increasingly being used for research assessment. The main objective of this study was to assess research output in Urology and Nephrology subject from the Arab countries. Original scientific articles or reviews published from the 21 Arab countries in "Urology and Nephrology" subject were screened using the ISI Web of Science database. Research productivity was evaluated based on a methodology developed and used in other bibliometric studies by analyzing the annual productivity, names of journals, citations; top 10 active institution and authors as well as country contribution to Urology and Nephrology research. Results: Three thousand and seventy six documents in "urology and nephrology" subject category were retrieved from 104 journals. This represents 1.4% of the global research output in "urology and nephrology". Four hundred and two documents (12.66%) were published in Annales D Urologie Journal. The h-index of the retrieved documents was 57. The total number of citations, at the time of data analysis, was 30401 with an average citation of 9.57 per document. Egypt, with a total publication of 1284 (40.43%) ranked first among the Arab countries in "urology and nephrology" subject category. Mansoura University in Egypt was the most productive institution with a total of 561 (15.33%) documents. Arab researchers collaborated most with researchers from the United States of America (226; 7.12%) in urology and nephrology research. Conclusion: The present data reveals a good contribution of some Arab countries to the field of "urology and nephrology". More efforts are needed by some other Arab countries to bridge the gap in urology and nephrology research. Overall, the quality of urology/nephrology research is considered relatively high as measured by h-index. Cooperation in urology/nephrology research should be encouraged in the Arab world to bridge the gap with that from developed countries.
Background
Medical education and clinical practice in many Arab countries have witnessed a dramatic change in the past three decades. Many medical schools, hospitals, and specialized medical research centers have been established. Research in the medical field reflects excellence and quality of medical education and clinical practice. Actually, quality and quantity of research output in any health subject reflects country's interest and efforts to provide better health standards to the people of that country. One method to assess research output from any country is Bibliometric analysis which refers to the implementation of statistical methods for evaluating the research productivity, for individuals, institutes and countries [1] . Bibliometric analysis is a useful tool to obtain information about the current state of research in particular areas and allows researchers to identify and undertake new lines of research [2] . Bibliometrics has been applied to various diseases and is now widely accepted as a method of measuring research and literacy output in any particular area [3] [4] [5] [6] [7] [8] .
It is believed that medical research output from Arab countries is still lagging behind compared to non-Arab countries in the region like Israel, Turkey or Iran [9] [10] [11] [12] [13] [14] . However, Egypt has surpassed Israel in Urology research but lags behind Israel in cardiology research [15] . Historically speaking, Arabs have made valuable contribution to medicine and urology [16] . Actually, pharmacological and surgical aspects of urology has been known in ancient Egypt [17] . Urology and nephrology are subjects of great importance in the Arab world since risk factors for such diseases, like diabetes mellitus, hypertension and obesity are prevalent in the Arab world. According to International Diabetes Federation, 6 out of the world's top ten countries for highest prevalence (%) of diabetes are in the Middle East and North Africa Region-Kuwait, Lebanon, Qatar, Saudi Arabia, Bahrain and the United Arab Emirates [18] . Prevalence of hypertension, another important risk factor for chronic kidney disease (CKD), is also believed to be high among Arabs [19] [20] [21] . A recent mini review indicated that there is an urgent need for epidemiological studies about CKD in the Arab countries [22] . Arab researchers have established several peer reviewed journals dedicated for Urology and nephrology to encourage Arab researchers in this field [23] .
The objective of this study was to analyze research output from 21 Arab countries in Urology and Nephrology. The Arab countries cover a large geographic area including North Africa and the Arabic Peninsula with around 500 million inhabitants. Studies regarding Urology and Nephrology research output have been published from several areas in the world [23] [24] [25] . However, up to the authors' knowledge, no reports have been published from the Arab world about bibliometrics of research activity in "Urology and Nephrology" from the Arab world. Such bibliometric study will lead to a better understanding of the current and future status of Urology and Nephrology research in the Arab world which, hopefully, can lead to better preventive disease strategies and better patientoriented health services [26] [27] [28] [29] [30] [31] . The results of the study will help health policy makers and people in academia and clinical practice to shape up Urology and Nephrology research in the future. In addition, the momentum of research activity needs to be maintained through continuous analysis of publications from researchers in the region to provide feedback to academics, health institutions, and education planners.
Methods
The data used in this study were based on the ISI Web of Science, which is one of the world largest databases of peer-reviewed literature. The world-leading citation databases provide authoritative, multidisciplinary coverage from more than 12,000 high impact research journals worldwide [32] . All Arab countries: Kingdom of Saudi Arabia (KSA); Egypt; Jordan; Lebanon; Qatar; Bahrain; Kuwait; Morocco; Tunisia; Syrian Arab Republic (SAR); United Arab Emirates (UAE); Iraq; Sudan; Yemen; Algeria; Comoros; Djibouti; Libya; Mauritania; Oman; Somalia, except Palestine, were used as country keys followed by "Urology and Nephrology" phrase as Web of Science Category. Palestine was excluded from search keys because the Web of Science database does not recognize Palestine as an independent state yet. The database then generates a count of the total number of original articles, the total citations, and the value of the h-index (highly cited index). The h-index represents the number of citations received for each of the documents in descending order, while the h-graph measures the impact of a set of documents and displays the number of citations per document (for example: h-index of 10 means that there are 10 items that have 10 citations or more). The h-index was originally developed as a measure of qualifying research performance [33, 34] . The collected data were used to generate the following information: (a) total and trends of contributions in Urology and Nephrology research during all previous years up to the set date of data analysis (December 31th, 2011); (b) Arab countries research productivity and collaboration patterns; (c) journals in which Arab world researchers published; and (d) the citations received by the publications.
Ethical approval
The Institutional Review Board (IRB) at An-Najah National University does not require submission of an IRB application for such study. The IRB considered that there is no risk for human subjects in such publications since the data are based on published literature and did not involve any interactions with human subjects.
Statistical analysis
Data from ISI Web of Science were exported to Microsoft Office Excel® and then transferred to the Microsoft word program. The measurements of bibliometric analysis (e.g. countries, cited articles, institutions) were converted to the rank order using the standard competition ranking (SCR). We took into consideration the top 10 ranking in each item. If the measurements of bibliometric analysis have the same ranking number, then a gap is left in the following ranking numbers. The journal's impact factors (IF) were evaluated using the Journal Citation Report (JCR; Web of Knowledge) 2012 science edition by Thomson Reuters (New York, NY, USA).
Results
The total number of documents retrieved from ISI Web of Science using "Urology and Nephrology" subject category without specifying the name of any country was 224,479. This number represents the global research productivity (original research articles and reviews) in urology and nephrology subject up to year 2011. When the same methodology was applied using the list of the 21 Arab countries, 3176 documents were retrieved. Therefore, research output in urology and nephrology from Arab countries represents 1.4% of the global research productivity in urology and nephrology. The 3176 consisted of 3049 (96.0%) original journal articles, and 127 (4%) review articles. The annual number of documents published from Arab countries indicated that urology and nephrology research output remained low until mid-1990s ( Figure 1 ). More than 50% of documents were published after the year 2001. The language of most documents was English (2366; 74.5%) followed by French (788; 24.81%), Dutch (14; 0.44%) and Spanish (8; 0.25%). The first urology and nephrology article from Arab countries was published in 1972 in Annales d'Urologie by Dr. Said, H from Tunisia and the title of the article was "Pelvic and lower lumbar ectopy of kidney in children-with 7 case reports" [35] . Figure 2 shows the changes in the total number of citations in each year which reflects the changes in quality of publication in urology & nephrology from Arab countries.
The retrieved documents were published in 104 peerreviewed urology and nephrology journals registered in Web of Knowledge®. Four hundred and two articles (12.66%) were published in Annales D Urologie Journal which started in 1969 and was discontinued as of 2007. Table 1 lists the top 10 journals in which documents in urology and nephrology were published from the Arab countries. Of the 3176 urology and nephrology documents, there were 131 documents in the transplantation, 111 in the pediatric and 47 in the obstetric/gynecology research area. Other overlapping research areas of documents in urology and nephrology field are shown in Table 2 .
When retrieved data were analyzed by country ( Countries whose researchers collaborated most with researchers in the Arab world include the United States of America (USA); (226; 7.12%) followed by France (102; 3.21%) and Canada (98; 3.09%) ( Table 4 ). The total number of citations, at the time of data analysis (February 16 th , 2014), was 30401 with an average citation of 9.57 per document. Of the 3176 documents considered for the h-index, Figure 1 Growth of urology/nephrology research in Arab countries as extracted from ISA web of science using urology and nephrology as Web of Science Category. 57 had been cited at least 57 times at the time of data analysis. Table 5 shows the top 10 most productive Arabic institutions in urology and nephrology field. The most productive institution was Mansoura University (561; 17.71%). Table 6 presents the top 10 ranking of prolific authors who published in urology and nephrology field from the Arab world with their affiliations. Table 7 presents a list of the 10 most cited urology and nephrology articles originated from Arab countries [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] . It is noteworthy that 9 out of the top 10 cited articles from Arab countries were in clinical urology/nephrology rather than basic science of urology/ nephrology.
Discussion
In the present study, bibliometric analysis of Urology and Nephrology research activity from 21 Arab countries was carried out. Our study analyzed a total of 3167 documents extracted from ISI Web of Science using Subject key (Urology and Nephrology) and using country affiliation of the 21 Arab countries. Therefore, our results do not include Urology and Nephrology literature outside [46, 47] . A study that compared PubMed, Scopus, Web of Knowledge, and Google Scholar has found that PubMed remains an important resource for clinicians and researchers, while Web of Knowledge covers a wider journal range and offers the capability for citation analysis [46] [47] [48] [49] .
The data obtained in our study will serve as a baseline data for evaluation of future research activities and for comparative purposes with other non-Arab countries. A study carried out to perform a bibliometric evaluation of publications from European Union (EU) countries in the international urological journals between 2000-2005 has indicated that such studies demonstrated a feasible solution to validate and compare the contribution of the various EU countries towards the urological research [50] . It is believed that basic and clinical research in urology and nephrology promotes clinical practice. For example, clinical research have promoted the development of nephrology in China [51] .
The annual number of documents published under Urology and Nephrology category from the 21 Arab countries was acceptable although the general medical research activity from Arab countries is low [13, [52] [53] [54] [55] . Studies suggested that the lack of funding, freedom, and democracy may contribute to low scientific research output in the Arab world [13, 52, 53, 55] . Our study showed that there were some countries, such as, Egypt and Morocco, KSA where their total research productivity was clearly higher than that in the remaining countries. Previous studies reported that Egypt and KSA had high biomedical and nephrology publications among the Arab countries [13, 56, 57] , which is consistent with the current results in the field of urology and nephrology research publications.
Our results showed that authors from Arab region mainly collaborated with authors from USA, France and Canada. This may be because most academics from Arab countries graduated from or were trained in these countries. International collaboration is beveled to increase the quantity and quality of research productivity [58, 59] . Research collaboration is an important mechanism to improve quality and quantity of research at the university level. A study has found that there is a positive correlation between research productivity, funding, public impact and international and domestic collaboration at the author level [60] [61] [62] . A study has found that at article level, both within-university collaboration and international collaboration are positively related to an article's quality and that, at scientist-year level, only international collaboration is positively related to a scientist's future research output [63] . Other studies indicated that international collaboration can increase the visibility of scientific publication from a particular country [64] . Furthermore, international collaboration in research helps in capacity building in developing countries and make national problems of developing countries more observable [65] .
Research output studies in the field of Urology and Nephrology have been conducted in several parts of the world [23] [24] [25] 50, [66] [67] [68] [69] . A recent Iranian study using Medline database and the IranMedex between 1997 and 2007 reported that (1) the total number of publications in the field kidney disease from Iran was 579 (average of 58 papers per year); (2) more than 56% of the publications (324) were in journals that were indexed in the Medline; and (3) the majority of the papers were concerned with transplantation (58.3%), nephrology (20.0%), and hemodialysis (16.8%). Authors of the Iranian study concluded that Iran's contribution to the research on kidney disease is not satisfactory in terms of the volume and quality of publications. On the other hand, the data suggest that there was a significant research activity in the field of kidney transplantation during the studied period [24] . A Japanese study indicated that Japan's share of research output for selected journals in urology and nephrology was 6% and it ranked second in the world following the USA [66] . A study analyzed the characteristics of highly cited articles showed that highly cited articles are very different from 'ordinary' cited articles and that highly cited articles are usually authored by a large number of scientists and often involving international collaboration [70] . Highly cited articles positively contribute to the h-index of the individual author and to the institution and country [71] [72] [73] [74] . The citation is a key indicator of research quality and researchers need to be aware of mechanisms that might enhance citation of published articles like self-citation whenever possible [75] .
To the best of the authors' knowledge, our study is the first article to analyze the quantity and quality of research productivity in the field of urology and nephrology from the Arab world. Our study showed that some Arab countries, such as Egypt and KSA, clearly had higher research urology and nephrology research output than the remaining Arab countries. This high activity is due to population, national income and overall scientific activity of these countries. The main goal of this paper was to direct attention and to open the doors for a scientific discussion among professionals and academics. It is recommended that similar quantitative and qualitative research analyses for other disciplines, based on the same methodology, should be made for Arab countries. This would provide a more comprehensive picture of the overall research productivity both at the regional level and at the international level.
Finally, our study is not without limitations, most of which are the same as those of studies performed in other biomedical fields [7, 8, 14, 76] . First of all, we used ISI web of knowledge database and therefore articles published in elsewhere were not included. Second, many articles in urology and nephrology might have been published in nonurology/non-nephrology journals.
Conclusion
The present data show promising and relatively good urology/nephrology research productivity from Arab countries especially in the last decade. However, wide variation in research productivity among Arab countries in urology/ nephrology do exists. Egypt is the leading country in this regard and Mansoura University is leading institution in Arab country in the field of urology/nephrology research. The quality of urology/nephrology research from Arab countries is also good and promising. The methodology used in this manuscript can be applied to other fields of medical science for comparison of research activity in the Arab world with that in non-Arab countries. Cooperation in urology/nephrology research should be encouraged in the Arab world to bridge the gap with other developed countries.
